Teachers' attempts to improve assessment practice in primary science are influenced by job role and teaching experience by Hopwood-Stephens, I
  
Hopwood-Stephens, I. (2018) 'Teachers' attempts to 
improve assessment practice in primary science are 
influenced by job role and teaching experience’, Journal of 
Emergent Science, 15, pp. 57-66. 
Link to publisher website: https://www.ase.org.uk/resources/journal-of-emergent-science/issue-15  
 
 
 
ResearchSPAce 
http://researchspace.bathspa.ac.uk/ 
 
This published version is made available in accordance with publisher policies.  
Please cite only using the reference above. 
 
Your access and use of this document is based on your acceptance of the 
ResearchSPAce Metadata and Data Policies, as well as applicable law:-
https://researchspace.bathspa.ac.uk/policies.html  
Unless you accept the terms of these Policies in full, you do not have 
permission to download this document. 
This cover sheet may not be removed from the document. 
Please scroll down to view the document. 
 
Abstract
Recent changes to assessment policy in England
have brought the development of primary teachers’
assessment literacy in science to the fore. The TAPS
pyramid is a tool to help teachers and schools
improve their assessment practice in primary science.
It has been downloaded thousands of times across
45 countries, but little was known until now about 
its impact upon the assessment practice of the
teachers using it. 
This report analyses quantitative data from an online
survey of 96 teachers using the TAPS pyramid to
show that changes in practice vary across job role
and teaching experience. These diﬀerences are
explored with reference to changes in national
assessment policy, but also the wider international
research into developing primary teachers’
assessment literacy. Finally, an argument is made for
school leaders to consider the diversity in assessment
literacy present among their teachers when
developing primary science assessment practice. 
Keywords: Assessment practice, primary science,
role, experience, variation.
Formative assessment in primary science
Formative assessment has been deﬁned by
Klenowski (2009) as: ‘[the] everyday practice by
students, teachers and peers that seeks, reﬂects
upon and responds to information from dialogue,
demonstration and observation in ways that
enhance ongoing learning’ (p.264).
The proven power of formative assessment to
improve teaching and learning across the
curriculum (Black & Wiliam, 1998a, 2009) has led to
a gradual shift in attention from summative written
assessment as the way to judge pupil progress, to
the ongoing use of formative assessment by
teachers to ‘identify speciﬁc student misconceptions 
and mistakes while the material is being taught’
(Kahl, 2005, p.11). 
In the UK, today’s primary school teachers are
expected to be skilled practitioners of formative
assessment (Ofsted, 2013). Indeed, the importance
of developing teachers’ assessment literacy during
initial teacher training has been both recognised
for its importance and lamented for its variability
(Carter Review, 2015). 
Formative assessment is an intentional form of
assessment (Hondrich et al, 2016). Unlike a written
test with a ﬁxed marking scheme, it is a dynamic
process mediated by the teacher, who will plan
appropriate opportunities to use strategies such as
questioning or elicitation, reﬂect upon their
outcomes and use those to shape further input,
both ‘on the ﬂy’ while teaching (Serret et al, 2017)
and afterwards, while marking students’ work or
planning further lessons. 
Subject­speciﬁc guidance on how to use formative
assessment eﬀectively in the teaching of primary
science has been available for over a decade (Black
& Harrison, 2004), and various formative
assessment strategies appropriate to the teaching
of primary science have been identiﬁed in the
literature (Hodgson & Pyle, 2010).
UK primary teachers have been shown to use
formative assessment strategies considerably less
in primary science than in other core subjects,
however (Hodgson, Pyle & Shamsan, 2009). To
understand why this issue might have arisen, it is
useful to understand recent changes to assessment
policy and the curriculum for primary science. 
Thirty years ago in England, summative
judgements of pupil progress were produced by
the class teacher, using a range of sources and
examples of work. This changed in 1988 when, in
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an attempt to standardise the criteria used and the
judgements themselves, learning outcomes for
primary school pupils in science were assessed
through externally administered high­stakes
written tests in the ﬁnal year of primary education.
Progress towards these ﬁnal summative tests was
monitored using a system of best­ﬁt descriptors of
ability in various skills and knowledge areas, a
process known as levelling. The perceived need
among school leaders to achieve good outcomes
for their pupils in these national high­stakes
summative tests, as well as to demonstrate
progress against the levelling descriptors, led many
schools to rely upon regular written testing of
knowledge to demonstrate that learning was
taking place (Tymms, Bolden & Merrell, 2008). 
Concern about how such testing was distorting the
primary curriculum led to the abolition of
summative assessment by high­stakes written test
in 2009 for primary science, although it remained
for the other core subjects of literacy and
numeracy. And, while the abolition of national
testing in science may have led to a broader and
more balanced science curriculum in some schools
(Wellcome Trust, 2011), the diminished relative
status of primary science led to a reduction in
resourcing for the subject in others, with 40% of
surveyed schools reporting static or decreasing
budgets (SCORE, 2013), and less subject­speciﬁc
professional development for teachers and Science
Subject Leaders (SSLs) alike (Wellcome Trust, 2014). 
A further government overhaul of assessment
policy in 2014 (Department for Education, 2014) led
to the abolition of assessment of pupil progress by
levelling. Teachers were now required to reach a
summative judgement of pupil progress based on a
range of data sources, which might include written
tests, but not be limited to them (Commission on
Assessment Without Levels, 2015). This presented
an opportunity and a risk to all primary schools: the
opportunity to develop an assessment framework
that produced a well­rounded summative teacher
judgement of progress, and the risk that, without
any central guidance on how to do this, the
bespoke assessment frameworks developed by
schools would not be as rigorous, reliable or
manageable as the written tests used previously
(Earle, 2017).
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Figure 1: The TAPS pyramid.
The role of the TAPS pyramid
The TAPS pyramid is a tool to help teachers and
school leaders understand how rich formative
assessment data can be collected and used for
summative judgement processes (Davies et al,
2014) and is based upon an existing model for the
ﬂow of assessment data through a school (Nuﬃeld
Foundation, 2012). The TAPS pyramid builds upon
this model by specifying the types of assessment
activities that would be appropriate at each level,
from collecting formative data in the classroom to
using it to form summative reports of pupil
progress (see Figure 1). As such, it provides
individual teachers and schools with a tool for
evaluating their existing assessment practice and
taking steps to improve it, while also exemplifying
an assessment framework that ﬁts the current
English assessment policy of using teacher
judgment to deﬁne pupil progress. 
The TAPS pyramid has been presented at
conferences, seminars and meetings of science
subject specialists, and downloaded many times in
the UK and abroad (Hopwood­Stephens, 2017). But
how exactly has it been used, and by whom? And
what impact has it had upon the assessment
practice of the primary teachers using it?
Methodology
This research analyses an excerpt of data from an
online survey to discover where and how the TAPS
pyramid had been used in schools. 
Dissemination
The TAPS pyramid user survey was hosted on a
third party website and was live between
December 2016 and February 2017. A link to the
survey was disseminated through the website of
the Primary Science Teaching Trust (PSTT) and
their College Fellows network. It was also
disseminated to schools applying for the Primary
Science Quality Mark (PSQM), and by contacting
people who had attended professional
development events where the TAPS pyramid had
been presented. 
Design
The thirteen ongoing formative assessment
activities speciﬁed in the blue layers of the TAPS
pyramid (see Figure 1) were rationalised and
presented as nine statements. These rationalised
statements of assessment activities were reviewed
by an expert panel and pilot tested before inclusion
in the survey. The statements are listed in Table 1
for reference. Survey participants rated their
engagement with each of the assessment activity
statements by choosing from three possible
responses: I was doing this already; I do this as a
result of TAPS pyramid; I don’t do this yet.
Respondents were also asked to select their most
senior current job role from Teaching Assistant;
Class Teacher; Science Subject Lead; and Assistant /
Deputy / Headteacher (henceforth referred to as
Leadership). They also indicated how long they had
worked in primary school teaching, from the
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Key      Assessment activity
A             I plan opportunities for eliciting children’s science knowledge and skills
B             I discuss the learning objectives and success criteria for science lessons with my class
C              I gather formative assessment data from observations, questioning and / or discussion
D             I gather evidence from a range of diﬀerent science activities for assessment
E              I use formative assessment to adapt the pace and challenge of science lessons
F              I give children written or oral feedback on how to improve
G             I give the children time to reﬂect upon their science work
H             I judge pupil progress in science by looking at a range of formative data
I               I have a manageable system for keeping and using formative data
Table 1: Rationalised assessment activities in the online survey, taken from the TAPS pyramid.
following groups: 0­3 years; 4­7 years; 8­13 years;
14­19 years; 20 or more years. The groupings for
years in teaching were based upon changes to
national assessment policy and curriculum
guidance, hence their irregularity.
Procedure and ethics
The survey took between ﬁve to ten minutes to
complete. In line with British Education Research
Association ethical guidelines (BERA, 2011), the
purpose of the survey was made clear to
participants on the ﬁrst page, as well as how the
data would be used. Participation was voluntary
and participants could leave the survey at any time
without completing it. The last page of the survey
also gave the contact details for the researcher, in
the event that the participants had questions or
wished to withdraw their data. No requests to
withdraw were received. 
Analysis of responses
Once incomplete data sets were removed, the data
contained 96 complete sets of responses.
Descriptive statistics were generated using third
party survey analysis software, with all percentages
rounded to the nearest whole number. 
Results
The following section describes the overall results,
and the results when grouped by job role and years’
experience in teaching. 
Overall impact upon individual practice
Figure 2 shows the percentage of respondents
stating that they now use the assessment activities
listed in Table 1, as a result of their use of the 
TAPS pyramid.
The data show that, overall, as a result of
engagement with the TAPS pyramid, activity has
increased across the speciﬁed range of assessment
activities. This is most obvious for assessment
activity G, I give the children time to reﬂect upon
their science work, with almost half of the
respondents indicating that they now do this as a
result of using the TAPS pyramid. Forty­two
percent also report that they now judge pupil
progress in science by looking at a range of formative
data (H). This is triangulated by the ﬁnding that
over one third also report that they now gather
evidence from a wide range of diﬀerent science
activities for assessment (D).
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Figure 2: Overall impact of using the TAPS pyramid upon teacher assessment practice.
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Taken as a whole sample, the TAPS pyramid 
seems to have had the least impact upon the
following assessment activities: I discuss learning
objectives and success criteria for science lessons
with my class (B) and I give children written or oral
feedback on how to improve (F). Eighty percent of
all respondents indicate that they already engage
in these assessment activities, possibly because
they are already ﬁrmly embedded in lesson
planning templates and school marking policies 
in many schools.
The activity that seems hardest overall for
individual teachers to implement is I: I have a
manageable system for keeping and using formative
data, with 28% overall saying that they have not
yet engaged with this assessment activity.
Interestingly, this activity also has the lowest
number of respondents indicating that they did 
this already. 
Impact upon practice by job role
When respondents were grouped by job role, 
there were 12 class teachers, 73 SSLs and 11 in
leadership positions. 
It is clear from the graph in Figure 3 that the TAPS
pyramid had the most pronounced inﬂuence upon
the assessment practice of class teachers, followed
by SSLs and then leadership. Sixty percent of the
class teachers surveyed indicate that they now plan
opportunities for eliciting children’s science
knowledge and skills (A), 60% indicate that they
now give children time to reﬂect upon their work (G),
and 50% report that they now gather formative
assessment data from observations, questioning and
/ or discussion (C). Just under one third also report
that they now give written or oral feedback on how
to improve (F). 
In comparison, SSLs are more likely to already be
engaging in those assessment activities. Instead,
they are more likely to report that they now gather
evidence from a range of diﬀerent science activities
for assessment (D) and use formative assessment to
adapt the pace and challenge of science lessons (E)
as a result of using the TAPS pyramid. 
Among leadership roles, the TAPS pyramid has had
most impact upon giving the children time to reﬂect
upon their work (G). Where it had no impact upon
practice (activities F and I), it was due to
respondents stating that they already engaged in
those activities. The modest impact upon
assessment activities such as using formative
assessment to adapt the pace and challenge of
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Figure 3: Graph to show the impact of the TAPS pyramid upon assessment practice, by job role.
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lessons (E) may be partly due to these respondents
having no class teaching responsibilities. 
In summary, the impact upon practice seems to
vary according to the job role and associated
responsibilities of the person using it, with class
teachers using it to develop their range of
formative assessment strategies and SSLs using 
it to expand their use of the formative data 
that they were already generating. It has had the
least impact upon the practice of those in
leadership roles. 
Impact upon practice by years in teaching
The line graph in Figure 4 shows the impact of each
of the assessment activities across the
respondents’ years in primary teaching. 
A prominent feature of this graph is the peak in
impact among teachers who have been teaching
for three years or less. For activities C: I gather
formative assessment data from observations,
questioning and / or discussion, G: I give the children
time to reﬂect upon their work and H: I judge pupil
progress by looking at a range of formative data,
80% of this group report that they now engage in
these assessment activities as a result of using the
TAPS pyramid. 
A second, smaller, peak in impact can be seen in
some of the assessment activities for teachers who
have worked for between eight to thirteen years,
such as I have a manageable system for keeping and
using formative data (I) and I give the children time
to reﬂect upon their work (G). 
There is a further spike in the impact upon practice
for respondents who have taught in primary
schools for the longest (twenty years or more); the
only activities that show a decline in impact upon
practice for this group are I plan opportunities for
eliciting children’s science knowledge and skills (A)
and I give children written and oral feedback on how
to improve (F).
Overall, it looks as though the TAPS pyramid has
inﬂuenced assessment practice most in those
teachers who are newest to the profession, followed
by those who have worked in it for the longest. 
Discussion
The following themes identiﬁed in the results will
be explored in this section: the changing impact
upon practice as job role and years in teaching
change, and also the diversity of assessment
literacy among the primary workforce. 
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Figure 4: Line graph to show impact of TAPS pyramid across years in teaching.
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Impact upon practice changes with seniority 
of job role
These data show a noticeably higher level of
impact upon the assessment practice of class
teachers, compared to SSLs or leadership roles.
This might be partly explained by a lower baseline
level of assessment literacy among this group 
but, if so, what has caused this? 
As previously discussed, primary science has been
demoted in status from a core subject with regional
training centres and staﬀ development budgets
(Harlen, 2008) to a lower priority core subject with
no national summative testing programme for all
pupils. Reductions to school funding since 2010
have also severely curtailed school budgets for
training and professional development (Teacher
Development Trust, 2017) and the increased
autonomy of schools to set their curriculum leaves
primary science vulnerable to the preferences and
priorities of school leaders (Ickowitz­Seidler, 2017).
Class teachers working within this context may not
be given access to the subject­speciﬁc training in
aspects of primary science that are oﬀered to their
subject­leading peers, nor be aware of local subject
support networks for primary science. A possible
explanation for the study results is that, due to
constrained resources and science’s deprioritised
status in the primary curriculum, class teachers are
a neglected group within the school for receiving
professional development in this subject.
This notion is lent further weight by analysing the
impact of the TAPS pyramid upon the assessment
practice of SSLs. This group reported that they
were already using many of the assessment
activities that had such an impact upon class
teachers’ assessment practice. By contrast, the
biggest impact upon the assessment practice of
SSLs was upon activities that put the rich formative
data that they were already gathering towards
further use, such as adapting the pace of the lesson
as they taught it or forming summative judgements
of pupil progress from a range of formative data. 
The limited impact of the TAPS pyramid upon the
assessment practice of the leadership group might
be partly explained by the changes in assessment
policy that they have worked under – 45% of this
group had served in teaching for twenty years or
more – but also the reduced likelihood that they
have a regular teaching responsibility. 
The changing inﬂuence upon practice as seniority
of role increases can be seen as further proof that
there is no ‘one size ﬁts all’ in the professional
development of a teacher workforce (Hargreaves,
1999). As such, it serves as a reminder to school
leaders that their perceptions of the training needs
and priorities in their school should not be deﬁned
by them alone, but in partnership with those
teaching in the classrooms. 
Impact upon assessment practice is inﬂuenced by
years’ experience of teaching
It has been argued above that one reason for a low
level of assessment literacy among class teachers
might be their limited access to subject­speciﬁc
professional development and training. Another
reason might be the adequacy of initial teacher
training in the appropriate and beneﬁcial use of
formative assessment in primary science, however. 
As mentioned earlier, variability of initial teacher
training in the theoretical and technical aspects of
assessment has been identiﬁed as an area for
improvement among teacher training providers
(Carter Review, 2015). The fact that so many
recently qualiﬁed survey respondents indicated
that their use of the speciﬁed assessment activities
was due to using the TAPS pyramid may indicate
that these respondents had not learned these skills
– or realised their applicability to primary science –
until they engaged with the resource. And while
issues in initial teacher training in assessment
practice for primary science might be partly
explained in England by science’s ﬂuctuating
status, it is worth noting that variability in
developing teachers’ assessment literacy is not
limited to one country; this is a live international
concern, which has also been explored in Holland
(Heitink et al, 2015), Norway (Smith, 2011) and
Thailand (Yamtim & Wogwanich, 2014). 
In the mid­range of experience (eight to thirteen
years’ teaching experience), there is a smaller spike
in impact upon assessment practice. Teachers in
this group would have entered the primary
workforce while levelling and best­ﬁt statements
for pupil progress were being used. 
Now that assessment policy has shifted to teacher
judgements and post­levels assessment
frameworks, the TAPS pyramid might prove a
useful resource for developing their repertoire of
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formative assessment strategies and their use of
that formative data; indeed, 50% of this group say
that, as a result of using the TAPS pyramid, they
now judge pupil progress by looking at a range of
formative data. 
At the other end of the spectrum, the TAPS
pyramid has had a noticeable impact upon some of
the assessment activities for respondents with
twenty years’ or more teaching experience. Fifty­
nine percent of teachers in this group report using
evidence from a wide range of activities for
assessment as a result of using the TAPS pyramid. 
It would be interesting to know whether the recent
changes in assessment policy outlined above have
given these teachers the opportunity to dust oﬀ
previously learned skills for forming a teacher
judgement of progress that fell from favour during
the era of levelling and best­ﬁt statements, or
whether they feel that they have learned these
assessment skills anew.
Further qualitative inquiry is planned to tease 
out the complex reasons for how and why the
teachers in this study chose to engage with the
TAPS pyramid. It nevertheless remains clear from
these data that the TAPS pyramid is a resource that
can be adapted to the needs of the teacher
engaging with it. As such, it can be considered a
useful and well targeted tool for teachers wishing
to improve their individual assessment practice in
primary science. 
Supporting diverse assessment literacy in the
teacher workforce
The results of this study indicate that the TAPS
pyramid has helped teaching staﬀ in various job
roles and with diﬀering experience to evaluate and
improve their assessment practice. The following
quote from a survey respondent, however,
illustrates the opportunities and limitations of the
TAPS pyramid as a resource for professional
development: ‘I would like to use the TAPS pyramid
better, but changing practice takes time. I’m not
dissatisﬁed with the TAPS pyramid – I think it’s great
– but with my current usage of it.’
This respondent, a Science Subject Lead, is keenly
aware of the limitations on her practice following
her engagement with the TAPS pyramid, but seems
unable to put her desire to improve into action.
It must be remembered at this point that the
respondents to this survey were a self­selecting
sample, reached through primary science
communication networks. If one of these
respondents, with access to subject­speciﬁc
support and training in their role as SSL, has found
it hard to know how to implement more of the
activities on the TAPS pyramid, it can be assumed
that those without subject­speciﬁc training and
support would also struggle. As such, this quote
simultaneously represents the usefulness of the
TAPS pyramid as a roadmap for improvement, and
its insuﬃciency in providing detailed directions.
This does not indicate a shortcoming of the TAPS
pyramid as a resource, however. Instead, it
illustrates the need among teachers for ongoing
mutual support to achieve lasting and sustainable
changes to their practice (Gassenheimer, 2013). As
the respondent states, changing practice takes
time, and many interventions to develop formative
assessment skills in primary science have run over
several months (Hondrich et al, 2016; Serret et al,
2017). Faced with shrinking training budgets and
changing assessment requirements, the TAPS
pyramid represents a tool for school leaders and
SSLs to provide bespoke professional development
in assessment practice to their non­specialist
teaching staﬀ. But this provision depends in turn on
their own assessment competency and
understanding of the need for support. In their
review of the prerequisites for implementing
formative assessment in Dutch primary schools,
Heitink et al (2015) underlined the importance of 
a supportive work culture that facilitates the
teachers’ learning and, in Thailand, Yamtim and
Wogwanich (2014) noted primary teachers’
preference for collaborative working and teamwork
to develop their assessment literacy. Perhaps this is
the missing piece in the puzzle of changing
practice: if the aim is to transform the practice of
not just some but all of our teachers, we need to
provide not just the physical resources, but also
ongoing peer support for those who cannot access
and engage with those resources independently. 
Limitations to the study
The high number of respondents holding the role
of SSL means that the experience of class teachers,
while present in the data, is under­represented by
comparison. Splitting the responses by years’
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experience in teaching also produced some
variability in group sizes. As such, all results should
be viewed as indicative. 
The quantitative analysis in this report has
produced a useful snapshot of the impact of the
TAPS pyramid upon assessment practice, but the
nuanced explanations of why respondents
implemented diﬀerent activities cannot be
discovered by this means. In the next phase of this
research, case study data from schools using the
TAPS pyramid will lead to a fuller understanding of
the contextual, social and hierarchical factors that
can aﬀect the decisions of those attempting to
improve their science assessment practice within a
primary school environment. 
The issue of variability in initial teacher training for
assessment skills in primary science has been
raised in this analysis. Although beyond the scope
of this report, it would be a proﬁtable avenue for
further scholarly inquiry.
Conclusion
Baseline variations in primary teachers’ training
and experience of using formative assessment have
created diversity in the ability of the primary
teacher workforce to assess pupil progress in
primary science. Teachers’ timely access to relevant
professional development in this area can be
inﬂuenced by factors such as job role, changes to
assessment policy and the ﬂuctuating status of the
subject. The impact of the TAPS pyramid upon
teachers’ assessment practice indicates that this
resource is well targeted and useful but, if school
leaders wish to use it to develop the assessment
literacy of their staﬀ in primary science, they will
need to formatively assess the range of assessment
skills present in their workforce before devising 
an appropriate intervention, because these 
data suggest a wide diversity among in­service
primary teachers. 
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